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CONVEYOR wmr ENDLESSCHAIN ‘ 

BACKGROUND OF THE INVENTION 
The present "invention relates to a conveyor of the 

type composed of an endless chain and carriers attached 
to the chain at uniform intervals, in which the chain 
forms a loop of adjustable length while the carriers do 
not follow the loop, so that when a change is made in 
the spacing between the carriers the effective length of 
the chain,‘ excluding the loop, can be set to a whol 
number multiple of this spacing. ‘ 
A conveying device of this type which is described in 

Swiss Pat. No. 412,708 and corresponding British Pat. 
‘ No. 1,060,219 has the advantage that the carrier spacing 
can easily be adapted to change in type or size, respec 
tively, of the objects to be conveyed, for example a 
series of cookies to be packaged. In this known device, 
the carriers have a length which enables them to bridge 
the space between the beginning and end of the loop 
and are provided with two longitudinally spaced pairs 
of teeth which are in engagement with the chain, and 
the chain is a triple-strand roller chain. During the 
bridging, one pair of teeth engages the chain on the 
downstream side to the loop, with the result that the 
return sprockets over which the chain is guided, at 
which time the length of the carrier which corresponds 
to two or more chain link lengths becomes tangential to 
the sprockets must have a large diameter. However, this 
is known to be a severe drawback, particularly in con 
nection with packaging machines, for the connection of 
elements such as a feeder chain, folding box, transversal 
heating device, removal chain‘ and the like which pre 
cede or follow the conveyor, since it may lead to com 
plicated structures or malfunctions during operation. 

‘ SUMMARY OF THE INVENTION 

' It is an object of the present invention to overcome 

these drawbacks. ' 
A more speci?c object of the invention is to eliminate 

the need for large diameter return sprockets in a con 
veyor of this type. ‘ ‘ 

Simply stated, these and other objects are achieved, 
according to the present invention, by provision of a 
mechanism which temporarily transfers the carriers to 
an auxiliary conveying element so as to bridge the chain 
loop and which causes the carriers to re-engage the 
chain upon completion of the bridging process. 

BRIEF'DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic side elevational view of a pre 
ferred embodiment of a. conveyor according to the 
invention. 
FIG. 2 is a partial bottom plan view of the same 

conveyor taken in the direction of the arrowyII of FIG. 
1. - 

- FIG. 3 is a cross-sectional detail view takenalong the 
line III-III of FIG. 1, and to a larger scale than FIG. 
1. I ‘ . ‘ 

. FIG. 4 is a cross-sectional detail view taken along the 
line ‘IV-IV of FIG. 1 and to the same scale as FIG. 3. 

FIG." 5 is a cross-sectional detail view taken along the 
line V—V of FIG. 1 and to the same scale as FIG. 3. 
FIG. 6 is a cross-sectional detail view taken ‘along the 

line VI—VI of FIG. 3, with element ‘11 of 3 ‘re 
moved. 1 ‘ ‘ ‘ 
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DESCRIPTION OF THE PREFERRED 
' EMBODIMENTS 

Referring to FIG. 1, the conveyor includes an endless 
chain 1 which is guided over two return sprockets 2 and 
3; sprocket 3 being a drive sprocket driven by a chain 
drive 4 and a motor 5. The chain 1 is further guided 
around six de?ector sprockets 6, 7, 8, 9, 10 and 11 of 
which one, i.e., wheel 8, is mounted to be movable in 
the direction of the double arrow 12 and is acted on by 
a tension spring 13 so that it acts as a tensioning wheel. 
The bearing (not shown) for return sprocket 2 can be 

shifted, by the operation of a crank 14 and via a 
threaded sprindle 15, with respect to sprocket 3 to set 
the desired effective length of the endless chain 1. Such 
movement of sprocket 2 toward or away from sprocket 
3 increases or decreases, respectively, the size of the 
loop 10 formed by‘ the endless chain and de?ector 
sprockets 7-10. Carrier ?ngers 16 engage chain 1 at 
uniform mutual spacings a, as do associated holding 
?ngers 17, an object to be conveyed, e.g. a group of 
upright cookies, being held between a respective carrier 
?nger 16 and associated holding ?nger 17. 

Referring particularly to FIGS. 3 and 6, each carrier 
?nger 16 is constituted by one arm of an angle lever 16, 
19 whose other arm 19 is provided at its free end with a 
roller 20 which engages in an endless groove 21 formed 
in a guide 22 at the machine frame. The angle lever 16, 
19 is articulated to a carrier element 24 by means of a 
pin 23, the carrier element being provided with three 
juxtaposed holes 25, 26 and 27 with slightly enlarged 
ends. Hole 25 is circular and has a diameter only slightly 
larger than pins 29 projecting laterally from the chain as 
an extension of the pin associated with each roller 28 of 
chain 1. Hole 26, on the other hand, is elongated in the 
direction perpendicular to the length of chain 1 and is of 
a size so that pin 29 of the next chain joint, when en 
gaged in hole 26, will not touch the sides of hole 26. 
Hole 27 is elongated in the direction of the chain in 

40 order to assure suf?cient play for the pin 29 therein 
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when carrier element 24 passes around sprockets 2, 3 
and 6-11. At the same time, however, hole 27 guides 

’ associated pin 29 perpendicularly to the direction of the 
chain, so that carrier element 24 cannot tip over. 

Holes 25, 26 and 27 may also be engaged, via their 
other side, by pins 30 which project laterally from an 
endless auxiliary chain 32 which carries along carrier 
elements 24 to bridge the variable loop 1a. Each pin 30 
constitutes an extension of the pin associated with each 
roller 31 of chain 32. The auxiliary chain 32 is guided 
around two return sprockets 33 and 34 which are coax 
ial with de?ector sprockets 6 and 11 for chain 1. Chain 
32 is also under the in?uence of a tensioning wheel 36 
which acts in the direction of arrow 35. As is shown in 
FIG. 3, sprocket 11 of chain 1, which is the main chain, 
‘is fastened by means of a split pin 37 on a shaft 38 which 
is mounted in a hollow shaft 39 to which sprocket 34 for 
auxiliary chain 32 is fastened by means of a split pin 40. 
Shaft 38 is mounted, via a bearing 41, in a wall 42 of the 
conveyor housing and hollow shaft 39 is mounted, via a 
bearing 43, in a wall 44 of the housing. 
One head 45 of a claw coupling 45, 46 is fastened to 

the hollow shaft 39 by means of a split pin 40', while the 
other head 46 is axially displaceable on a squared end 47 
of shaft 38. In the illustrated coupling position, head 46 
with its claws 48 engages in the corresponding recesses 
49 of head 45 and is held in this position by a nut 51 
seated on a threaded extension 50 of square end 47. The 
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pitch of claws 48 and recesses 49 corresponds precisely 
to the length K, indicated in FIG. 6, of each link of 
chains 1 and 32, these chains having links of identical 
length. If coupling 45, 46 is disengaged and head 46 is 
angularly displaced, in one or the other direction rela 
tive to head 45, by an integral multiple of the claw 
pitch, a corresponding number of links of chain 1 will be 
pulled past sprocket 11. 
Guide 22 serves not only to guide roller 20 but also to 

guide the main chain 1 and the carrier element 24, i.e., 
by means of a rib 52 and a lateral surface 53, respec 
tively. At the other side of carrier element 24, there is 
disposed a further guide 54 which is ?xed to the ma 
chine frame and guides the auxiliary chain 32 by means 
of a rib 55. Guide 54 also has a lateral surface 56 which 
helps to guide carrier element 24. In FIG. 2, guides 22 
and 54 and their side surfaces 53 and 56 which guide 
carrier elements 24 are shown in a bottom view. The 
two chains 1 and 32 with their pins 29 and 30, respec 
tively, are shown in dash-dot lines, in the region be 
tween sprockets 6 and 11 or 33 and 34, respectively. 
The lateral surfaces 53 and 56, which are mutually par 
allel at every point, form two ramps 53a, 53b, and 56a, 
56b, respectively, which are oblique with respect to the 
length of the chains and are in communication with one 
another via respective short center pieces 53c and 560 
which are parallel to the length of the chains. 

It can be seen that carrier element 24, engages three 
pins 29 of main chain 1 and is carried along by the chain. 
Ramp 53b subsequently pushes carrier element 241 
against the auxiliary chain 32 so that it is pushed onto 
pins 30 and is temporarily seated on pins 29 as well as 
pins 30. At the start of loop 10, i.e., at wheel 7, the 
transfer of the carrier element onto pins 30 has been 
completed as is shown for the next carrier element 242, 
so that this element, in order to bridge loop 111, is carried 
only by the auxiliary chain 32. Ramp 56a then pushes 
carrier element 242back onto pins 30 of the main chain 
1, as is shown for carrier element 243. Guides, which are 
not shown, supplement guides 22 and 54 over the entire 
length of the main chain 1 insofar as required to assure 
lateral guidance of carrier elements 24. At least at one 
point, however, one lateral guide can be removed, e.g. 
folded out of the way, in order to add carrier elements 
24 to, or remove them from, chain 1. 
The holding ?ngers 17 are attached to carrier ele 

ments which are not shown and which are similar to 
carrierelements 24, these ?ngers 17 being constituted 
by, for example, a ?exible leaf spring which is fastened 
directly to the associated carrier element and which 
will not exert undue pressure on the frontal face of 
object 18 even when the length of the object is at the 
maximum of its tolerance range. In order to prevent 
each carrier finger 16 from exerting undue pressure on 
the rear surface of the object 18 it is pushing, as would 
be the case if it were always to remain perpendicular to 
chain 1, a dip 21a is provided in groove 21, the groove 
being otherwise parallel to chain 1, which dip causes 
angular lever 16, 19 to be pivoted so that when carrier 
?nger 16 begins traveling around sprocket 3, it remains 
parallel to the position which it maintained while travel 
ing with the upper reach of chain 1. Thus, while ?nger 
16 is moving out of contact with object 18, the ?nger is 
prevented from tilting forward to bear obliquely against 
the rear face of that object. 
To facilitate understanding of the mode of operation 

and advantages of the described conveyor, the follow 
ing is noted: 
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4 
The effective length Lwof main chain 1 is equal to the 

actual length of this chain, minus the respective length 
of loop la, plus the bridging length L,,, shown in FIG. 
‘1, of the loop. The effective length Lwof the chain must 
always be a whole multiple m of the carrier spacing a 
and a whole multiple n of the length K of a chain link, 
i.e.,L,,= m-a = n'K. 

It can easily be seen that it is suf?cient to be able to 
vary n by a few units, e.g. about 10 units, to be able to 
obtain numerous possibilities, m1 - (1,, m;- a;, m; - a3, etc., 
corresponding to the respective size of the objects 18 
being conveyed, to fulfill the condition L = m - a. In 
order to permit setting of the claw coupling 45, 46 in the 
direction to reduce L,,., the bearing of return sprocket 2 
will be moved to the right, with respect to the view of 
FIG. 1, as far as necessary to permit the desired change 
and then sprocket 2 will be moved to the left again until 
chain 1 is tensioned. To increse L,,, however, only the 
latter step need be taken. 

Since the relatively short carrier element 24 is resting 
on three pins 29 of the main chain 1 but has suf?cient 
play with respect to two of the pins so that it can adjust 
itself in the tangential direction even if a travel direction 
change takes place around a very small diameter return 
sprocket 2 or 3, respectively, the above-mentioned 
drawback of the known conveying device, resulting 
from the requirement that the return sprockets have a 
large diameter, is avoided. Carrier element 24 may be 
short because it need not, as in the known device, itself 
bridge the chain loop 1a, i.e., need not be at least as 
large as L,,. 

Instead of auxiliary chain 32 it would also be possible 
to provide a different conveying element to transport 
carrier elements 24 over length L, to bridge loop 10, e.g. 
a worm conveyor or a cam or clutch controlled con 
veying arm. The auxiliary chain 32, however, is advis 
able and inexpensive, particularly since it, as well as the 
main chain, involves an inexpensive single-strand roller 
chain while in the known conveying device an expen 
sive triple-strand roller chain was required. 

It will be understood that the above description of the 
present invention is, susceptible to various modi?ca 
tions, changes and adaptations, and the same are in 
tended to be comprehended within the meaning and 
range of equivalents of the appended claims. 

- . What is claimed is: 

1. In a conveying device including an endless main 
chain, a plurality of ?rst sprockets around which the 
chain is guided, the sprockets being arranged to cause 
the chain to travel along a path having a ?rst portion of 
adjustable length and presenting a gap, and a second 
portion de?ning a loop of adjustable length and extend 
ing between the edges of the gap, the ?rst portion and 
the gap together de?ning a conveying path and the loop 
being located out of the conveying path, a plurality of 
carriers arranged to be driven by the chain along the 
conveying path and spaced at uniform intervals along 
the conveying path, and means for adjusting the length 
of the loop, in order to vary the length of the conveying 
path to permit a change in the spacing between carriers, 
the improvement wherein: said device comprises auxil 
iary conveyor means disposed for conveying said carri 
ers across the gap in said conveying path, and transfer 
means for transferring said carriers from driving associ 
ation with said chain to said auxiliary conveyor ahead 
of said gap and returning said carriers to operative asso 
ciation with said chain beyond said gap; said auxiliary 
conveyor means comprise an endless auxiliary chain 
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‘provided with carrier-engaging pins projecting laterally 
from said auxiliary chain, a respective pin being con 
nected to each link of said auxiliary chain, and a plural 
ity of auxiliary sprockets around which said auxiliary 
chain is guided, said auxiliary sprockets being arranged 
to travel along a path having a portion which extends 
parallel to part of the ?rst portion of said main chain and 
across said gap, said auxiliary chain being disposed to 
one side of said main chain with said pins projecting 
toward said main chain; said main chain is provided 
with carrier-engaging pins projecting laterally from 
said main chain toward the side at which said auxiliary 
chain is disposed; said carriers are provided with means 
arranged to be engaged by adjacent pins on either of 
said chains; and said transfer means present guide sur 
faces acting on said carriers to shift each said carrier at 
‘a location ahead of said gap from engagement with pins 
on said main chain to engagement with pins on said 
auxiliary chain, and at a location beyond said gap from 
engagement with pins on said auxiliary chain to engage 
ment with pins on said main chain. 

2. An arrangement as de?ned in claim 1 wherein said 
means for adjusting the length of said loop comprise a 
coupling connected between one of said ?rst sprockets 
and one of said auxiliary sprockets for angularly dis 
placing said one ?rst sprocket relative to said one auxil 
iary sprocket by an amount such that the periphery of 
said one ?rst sprocket moves relative to said one auxil 
iary sprocket through a distance equal to an integral of 
the length of each link of said main chain. 

3. An arrangement as de?ned in claim 2 wherein said 
coupling is a claw coupling provided with claws having 
a pitch corresponding to the length of each link of said 
main chain. 

4. An arrangement as de?ned in claim 1 wherein said 
means on said carriers arranged to be engaged by adja 
cent pins are de?ned by three through holes in each said 
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6 
carrier extending transversely to said conveying path 
and arranged to receive three adjacent pins on either of 
said chains, a ?rst one of said holes being dimensioned 
to be in force transmitting relation with an associated 
pin, a second one of said holes being dimensioned so 
that its sides remain out of contact with an associated 
pin, and the third one of said holes being dimensioned to 
cooperate with an associated pin to prevent tilting of 
said carrier relative to said conveying path. 

5. An arrangement as de?ned. in claim 4 further com 
prising a plurality of carrier ?ngers each pivotally con 
nected to a respective carrier and arranged to apply a 
conveying force to an object to be conveyed. 

6. An arrangement as de?ned in claim 5 wherein: the 
number of said carrier ?ngers is equal to half the num 
ber of said carriers; every second carrier along said 
conveying path is provided with a respective carrier 
?nger; and further comprising a plurality of ?exible 
holding ?ngers each connected to a respective interven 
ing carrier, each said holding ?nger cooperating with a 
respective adjacent carrier ?nger to retain a respective 
object being conveyed. 

7. An arrangement as de?ned. in claim 1 wherein said 
means for adjusting the length of said loop comprise a 
coupling connected ‘to one of said ?rst sprockets for 
angularly displacing said one ?rst sprocket relative to at 
least one other ?rst sprocket by an amount such that the 
periphery of said ‘one ?rst sprocket moves relative to 
said one other ?rst sprocket through a distance equal to 
an integral multiple of the length of each link of said 
main chain. 

8. An arrangement as de?ned. in claim 7 wherein said 
coupling is a claw coupling provided with claws having 
a pitch corresponding to the length of each link of said 
main chain. 


